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(54) SEMICONDUCTOR DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a semiconductor device, in 
which sagging of a wire due to one's own weight or tilting of the 
wire at sealing is eliminated by shortening the length of the wire 
per loop. 

SOLUTION: The semiconductor device comprises a plurality of 
semiconductor chips 2 and 3 stacked on a substrate 1 , where a 

wiring layer 7 for interconnecting bonding wires is provided ;u } f y a p 

between the semiconductor chips 2 and 3. f lB \ y rh) ) \ 
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Japanes Publication for Un xamined Patent Application 
N . 76250-2002 (Tokukai 2002-76250) 

A. Relevance of the above-identified Document 

This document has relevance to claims 1 and 5 of the 
present application. 

B. Translation of the Relevant Passages of the Document 
[WHAT IS CLAIMED IS] 

[CLAIM 1] 

A semiconductor device, in which a plurality of semiconductor 
chips are stacked on a substrate, comprising 

a wiring layer, provided between the semiconductor chips, which 
relays a wire -bonding wiring. 

[CLAIM 2] 

The semiconductor device as set forth in claim 1, wherein a relay 
bonding pad is provided on the wiring layer 
[CLAIM 3] 

The semiconductor device as set forth in claim 1, wherein at 
least two relay bonding pads and a connection wiring for connecting the 
two relay bonding pads are provided on the wiring layer. 
[CLAIM 4] 

The semiconductor device as set forth in claim 3, wherein the 
two relay bonding pads provided on the wiring layer are disposed so as 
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to sandwich the semiconductor chips stacked on the substrate. 
[MEANS TO SOLVE THE PROBLEMS] 
[0006] 

In order to achieve the foregoing object, the following technical 
arrangement is basically adopted. 
[0007] 

That is, a first mode of a semiconductor device according to the 
present invention is such that* a plurality of semiconductor chips are 
stacked on a substrate, and the semiconductor device includes a wiring 
layer, provided between the semiconductor chips, which relays a 
wire -bonding wiring. A second mode of the semiconductor device 
according to the present invention is such that' a relay bonding pad is 
provided on the wiring layer. A third mode of the semiconductor device 
according to the present invention is such that- at least two relay 
bonding pads and a connection wiring for connecting the two relay 
bonding pads are provided on the wiring layer. A fourth mode of the 
semiconductor device according to the present invention is such that" 
the two relay bonding pads provided on the wiring layer are disposed so 
as to sandwich the semiconductor chips stacked on the substrate. 
[EMBODIMENT OF THE INVENTION] 
[0008] 

The semiconductor device according to the present invention, in 
which a plurality of semiconductor chips are stacked on a substrate, 
includes a wiring layer, provided between the semiconductor chips, 
which relays a wire-bonding wiring. 
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[0009] 

The present invention is arranged in the foregoing manner, so 
that it is possible to shorten the wire's length for each loop. As a result, 
it is possible to prevent the wire's strength from dropping, so that it is 
possible to prevent the occurrence of disadvantage. 

[0011] (First Specific Example) 

Fig. 1 is a cross sectional view showing a first specific example of 
the semiconductor device according to the present invention. Fig. 1 
shows the semiconductor device, including a plurality of semiconductor 
chips 2 and 3 stacked on a substrate 1, wherein there is provided a 
wiring layer 7 for relaying wire-bonding wirings 14a and 14b. Also, the 
semiconductor device is arranged so that relay bonding pads 71a and 
71b are provided on the wiring layer 7. 
[0013] 

In the first specific example, the semiconductor chip 2 having an 
integrated circuit therein, a polyimide tape 7 in which a copper foil layer 
is surrounded by polyimide, and the semiconductor chip 3 having an 
integrated circuit therein as in the semiconductor chip 2, are stacked in 
this order on a print wiring substrate 1, in which an electric circuit 
obtained by disposing a copper wiring on a resin base material is 
provided therein, by using adhesive 4. 
[0014] 

The print wiring substrate 1, the semiconductor chip 2, and the 
semiconductor chip 3 respectively have wire-bondable bonding pads 11a 
to lid, wire-bondable bonding pads 21a and 21b, and wire-bondable 



4 



Tokukai 2002-76250 



bonding pads 31a and 31b, each of which is used to connect an internal 
circuit to an external circuit. Further, wire-bonding relay pads 71a and 
71b are provided on the polyimide tape 7 via the copper foil provided 
therein. 

[0015] 

Further, the print wiring substrate 1, the semiconductor chip 2, 
and the semiconductor chip 3 are electrically connected to each other via 
internal circuits provided therein, so that a desired operation can be 
obtained. 

[0016] 

In the semiconductor device arranged in the foregoing manner, 
the print wiring substrate 1 and the semiconductor chip 2 are connected 
to each other by connecting the bonding pads lib and 11c to the bonding 
pads 21a and 21b via the wires 12a and 12b, so that the internal circuits 
are electrically connected to each other. 
[0017] 

Likewise, the print wiring substrate 1 and the semiconductor 
chip 3 are connected to each other by connecting the bonding pads 11a 
and lib to the bonding pads 31a and 31b via the wires 14a and 14b, so 
that the internal circuits are electrically connected to each other. In this 
case, the wires 14a and 14b connect the bonding pads 31a and 31b of the 
semiconductor chip 3 to the relay pads 71a and 71b, and the relay pads 
71a and 71b are connected to the bonding pads 11a and lib of the print 
wiring substrate 1. 

[0019] (Second Specific Example) 
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Fig. 2 is a cross sectional view showing the second specific 
example of the semiconductor device according to the present invention. 
Fig. 2 shows the semiconductor device in which at least two relay 
bonding pads 71a and 71b and a connection wiring 72 for connecting the 
relay bonding pad 71a to the relay bonding pad 71b are provided on the 
wiring layer 7. In the semiconductor device, the two relay bonding pads 
71a and 71b provided on the wiring layer 7 are disposed so as to 
sandwich the semiconductor chip 3 stacked on an upper portion of the 
wiring layer 7. 

[0021] 

The second specific example shows the semiconductor device 
which is different from the semiconductor device of Fig. 1 in that- the 
wiring 72 is provided on an internal layer of the polyimide tape 7, so 
that arbitrary relay pads 71 can be electrically connected to each other. 
[0022] 

In the second specific example, the bonding pad 31a of the 
semiconductor chip 3 is connected, via the internal wiring 72 of the 
polyimide tape 7, to the bonding pad lid on the print wiring substrate 1 
positioned on an opposite side with the semiconductor chip 3 
therebetween. According to the arrangement, it is possible to realize the 
effect obtained in the first specific example, and it is possible to dispose 
the wiring (in this case, 73a, 14b) between the print wiring substrate 1 
and the semiconductor chip 3 in a roundabout manner more freely. 
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